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System and Method for Automatic Provision of an Application 
Field of the Invention 

5 The invention relates generally to a system and method for providing an 

application to a computer, and more particularly provides a browser based method and 
System for automatically updating or installation and invoking an application- 
Background of the Invention 

10 

The use of standardised formats for the exchange of documents over networks has; 
become quite important with the wide use of the external, public Internet and internal, 
private intranets that are found within corporations. This information is commonly 
exchanged in so called web pages i.e. documents that are posted to a unique address, 

15 Such web pages are generally presented through the use of a mark-up language. The 

currently most common mark-up language is HTML or Hyper Text Mark-up Language. 
However, there are other mark-up languages including DHTML and XML that are 
currently in use or will be in use hi the near future. 

However, as the content of the web becomes richer it has become more common 

20 to find documents that are present in different formats which require specific applications 
for access to them. Some of these formats have become quasi standard for their particular 
application because of their widespread use, An example of such an application is Adobe 
Acrobat, Adobe Systems Inc, and its PDF (Portable Document Format) files. In order to 
read files of the various formats one must have the particular application installed locally. 

25 In cases where the file format is not common or the client is not configured with the 
appropriate application, the appropriate application must be downloaded and installed 
before the file can be accessed. This procedure usually includes exiting the browser, 
installing the program, and restarting the computer. 

The above situation may also arise with respect to documents on a local corporate 

30 intranet. In this case documents of interest are selected by clients using clients of a 
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network. Again the application required for the viewing and or manipulation of a 
requested web page, including any documents contained therein, may not be located on a 
client computer, Currently a system administrator of the corporation must either locally 
or remotely install the required application on the local machine. Again the client must 
5 often exit the browser application, install the required application and restart the 

computer, An analogous situation arises when a document was generated in a more 
recent version of an application than what currently resides on the client. 

In the case of an installation it will be assumed that there are no files associated 
with the application currently located on the client therefore requiring that all files related 

10 to the application must be installed, la the case of an update it is assumed there are files 
associated with the application located on the computer. Some or all of these files will be 
re-installed during the updating procedure. There may also be files associated with the 
most recent version of the application that are not currently installed on the client and 
therefore must be installed during the update, 

15 There are known approaches to the installation or updating of an application that 

is required for viewing and or manipulation of a document. It is common to encounter 
documents that have been posted on the Internet which have been created with an 
application that the requesting client does not have on their local machine. When such a 
document is encountered the client is queried as to whether they would like to install the 

20 appropriate application on their computer. If they respond positively they are directed to 
the appropriate web site, via a Universal Resource Locator (URL), where links are 
provided that facilitate the installation or updating. This process often occurs with a 
certain amount of user interaction however it can take place seamlessly without the need 
to exit the browser with a special implementation by the application in question. It often 

25 however occurs in a similar manner as a program installation, hi these cases there is a 
dialogue, that is initiated by the remote server, concerning the updating or installation. 

An alternative approach has been proposed which addresses the seamlessness of 
the procedure. There are approaches that are operable for applications written in a 
specific language. In one example the updating or installation and invoking application is 

30 specific to Java applications and it requires the user have the updating or installation and 
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invoking application pre-installed on their client. However there are no known 
approaches that provide an automatic updating or installation of a required application 
that are independent of the application and browser, do not require pre-installed 
functionality on the client and do not require the client be rebooted after installation. 
5 Therefore, there is a need for a system and method for providing a required 

application to a client automatically. Further the system and method should mitigate 
intervention by the client's user, be independent of the application, and not require that 
the client be rebooted after provision of the application, 



10 Summary of the Invention 



The invention provides a system and method for the automatic updating or 
installation and invoking of requested application on a client. The system and method 
form an application provision system. The application provision system solicits minimal 
15 intervention by the user, is conducted in a secure environment and invokes the application 
without rebooting the operating system. The application provision system employs 
functionality located on both a client and a server that are elements of a network. 

In accordance with one aspect of the invention an application provision system for 
use in a server. The server being correctable to a network that comprises at least one 
20 client and at least one server is provided, The application provision system comprises; a 
server resident process for controlling the provision of an application to a client, and 
client-server functionality that is deliverable to the client, the client-server functionality 
the provision of the application to the client by communicating with the server resident 
process* 

25 In accordance with another aspect of the invention an application provision 

system for use in a server, the server being connectable to a network that comprises at 
least one client and at least one server, the client comprising an operating system and a 
browser is provided. The application provision system comprises; a server resident 
process which is able to respond to queries, a deliverable file that is deliverable to the 

30 client, the file including a platform independent executable program and parameter 
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information, and a means for establishing a communications link for providing 
communications between the server resident process and the operating system of the 
client the server resident process is able to perform operations within the operating 
system of the client. 

5 In accordance with another aspect of the invention a web page for delivery from a 

server to a browser operating on a client, the server aad client being comprised by a 
network comprising at least one client and at least one server, the server comprising 
server based processes for automatic provision of an application, the web page for use in 
a system for the automatic provision of an application to the client is provided. The web 

10 page comprises; a platform independent executable program for the provision of 
communications between the client and server based processes, and parameter 
information wherein the parameter information is sufficient to initiate the server based 
processes and to determine if an application is installed on the client. 

In accordance with another aspect of the invention a method of providing a 

15 requested application from a server to a client by an application provision system is 

provided- The method comprises the steps of; providing a first web page to a client, the 
first web page containing at least one link that can be selected wherein the link is 
associated with a document, receiving a request for a document by a server based process, 
from a client, providing a second web page to a clients the second web having client 

20 server functionality attached to it which requests an application to access the requested 
document, and providing the requested application to the client wherein the requested 
application allows the client to access the requested document. 

In accordance with another aspect of the invention a method of receiving a 
requested application from a server to a client by an application provision system is 

25 provided. The method comprises the steps of; receiving a first web page from a server, 
the first web page containing at least one link that can be selected wherein the link is 
associated with a document, providing a request for a document to a server based process, 
from a client, receiving a second web page from a server, the second web having client 
server functionality attached to it which requests an application to access the requested 

30 document, and receiving the requested application from the server wherein the requested 



01-2001 14:26 FROM-GOWLING 



+613-563-9369 T-619 P. 008/041 F-176 



application allows the client to access the requested document- 
In accordance with another aspect of the invention a method for providing a 
requested application by a server to a client connected to a network comprising at least 
one client and at least one server; the server comprising at least one web page for 

5 downloading by the at least one client is provided. The method comprising the steps of; 
providing client-server functionality and a server resident process on a server, delivering 
the client-server functionality to the client during the downloading of a web page to 
which the client-server functionality is attached, receiving by way of the server resident 
process a request for an application from the client, through the client-server 

10 functionality, and providing by way of the server resident process the requested 
application to the client, through the client-server firnctionality. 

hi accordance with another aspect of the invention a method for the automatic 
provision of a requested application from a server to a client; the server and client being 
elements of a network including at least one client and at least one server, the client 

15 operating a browser and an operating system is provided. The method comprises the 
steps of; downloading a first web page containing at least one link, the link indicating 
association a document, by a client from server to which the client is connected and in 
communications, selecting the a link on the downloaded web page, downloading a second 
web page by a client from the server to which the client is connected and in 

20 communications wherein a platform independent executable program is attached to the 
second web page, opening a new window of a browser operating on the client, invoking 
the platform independent executable program, invoking at least one server resident 
process, scanning the client, by the platform independent executable program to 
determine if an application to access the document is installed on the client, providing the 

25 requested application on the client if the requested application was not located on the 

client, and invoking the application, 

In accordance with another aspect of the invention a method for the automatic 
provision of a requested application from a server to a client; the server and client are 
elements of a network including at least one client and at least one server, the client 

30 operating a browser and an operating system is provided. The method comprising the 
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steps of; providing a first page to a client, the first page having a link, The link being 
associated with a document, receiving a request for a second web page by way of the 
client selecting the link associated with the document, providing the second web page to 
the client wherein a platform independent executable program is attached to the second 
5 web page, receiving communications from the platform independent executable program 
that is executing on the client, invoking a server resident process, communicating with 
the platform independent executable program located on the client to facilitate the 
determination of whether an application to access the document is present on the client, 
providing files associated with the requested application to the client for installation of 

10 the requested application on the client, transferring files associated with the application 
requested by the client to the client for installation of the application on the client, and 
invoking the application. 

In accordance with another aspect of the invention a computer readable memory 
element storing the instructions or statements for use in the execution in a computer of a 

15 method for the automatic provision of an application from a server to a client; the server 
and client are elements of a network including at least one client and at least one server, 
the client operating a browser and an operating system is provided. The method 
comprising the steps of; providing a first page to a client, the first page having a link, the 
link being associated with a document, receiving a request for a second web page by way 

20 of the client selecting the link associated with the document, providing the second web 
page to the client wherein a platform independent executable program is attached to the 
second web page, receiving communications from the platforai independent executable 
program that is executing on the client, invoking a server resident process, 
communicating with the platform independent executable program located on the client 

25 to facilitate the determination of whether an application to access the document is present 
on the client, providing files associated with the requested application to the client for 
installation of the requested application on the client, transferring files associated with the 
application requested by the client to the client for installation of the application on the 
client, and invoking the appiication- 

30 In accordance with another aspect of the invention an electronic signals for use in 
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the execution in a computer of a method for the automatic provision of a requested 
application from a server to a client; the server and client are elements of a network 
including at least one client and at least one server, the client operating a browser and an 
operating system is provided. The method comprising the steps of; providing a first page 

5 to a client, The first page having a link, the link being associated with a document, 
receiving a request for a second web page by way of the client selecting the link 
associated with the document, providing the second web page to the client wherein a 
platform independent executable program is attached to the second web page, receiving 
communications from the platform independent executable program that is executing on 

1 0 the client, invoking a server resident process, communicating with the platform 

independent executable program located on the client to facilitate the determination of 
whether an application to access the document is present on the client, providing files 
associated with the requested application to the client for installation of the requested 
application on the client, transferring files associated with the application requested by 

15 the client to the client for installation of the application on the client, and invoking the 
application. 

Other aspects and advantages of the invention, as well as the structure and 
operation of various embodiments of the invention, will become apparent to those 
ordinarily skilled in the art upon review of the following description of the invention in 
2 o conj unction with the accompanying drawings, 

Brief Description of the Drawings 

The invention will be described with reference to the accompanying drawings, 
25 wherein: 

Figure 1 is a schematic diagram illustrating the system of the application 
provision system, in accordance with one embodiment of the invention; 



30 



Figure 2 is a schematic diagram illustrating the system of the application 
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provision system, in accordance with another embodiment of the invention; 

Figure 3 is a flow chart illustrating the overall method of the application provision 
system, in accordance with one embodiment of the invention; 

5 

Figure 4 is a schematic diagram illustrating the system of the application 
provision system during the execution of the method of the application provision system, 
in accordance with another embodiment of the invention; 

10 Figure 5 is a flow chart illustrating the method for establishing a communications 

link between the client operating system and the server where the browser operating on 
the client is Internet Explorer, in accordance with one embodiment of the invention; 

Figure 6 is a flow chart illustrating the method for establishing a communications 
link between the client operating system and the server where the browser operating on 
the client is Netscape Navigator, in accordance with one embodiment of the invention; 

Figure 7 is a flow chart illustrating the method of determining the version of an 
application, in accordance with one embodiment of the invention; and 

Figure S is a flow chart illustrating the method of installing a requested 
application, in accordance with one embodiment of the invention. 

Detailed Description of Embodiments of the Invention 

25 

An overview of the provision of a requested application according to an 
embodiment of the Invention is presented in Figure L Application provision system 10 
contains server resident elements 12 and client loadable elements 14. Client loadable 
elements 14 comprise client-server interaction functionality that is in the form of a 
30 platform independent executable program, Server resident processes 12 comprise any 
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server resident process that is able to provide intelligent functionality to a server by being 
able to derive answers and respond to queries. Server resident processes 12 of application 
provision system 10 control the operation of application provision system 10. Client 
loadable elements 14 are attached to secondary web page 22. 

5 Document 18 which the viewer of web page 16 would like to retrieve requires 

application 20 to access the information contained therein. Selection of the link 
comprised by initial web page 16, leads to secondary web page 22 which invokes client 
loadable elements 14 which are attached to secondary web page 22and are now resident 
on the client. If the client does not already comprise requested application 20, client 

10 provision system 10 provides requested application 20 to the client, When application 20 
is resident on the client and invoked document 18 is retrieved. 

The provision of an application encompasses both the updating of a version of the 
application? already extant on the client, to the requested version of the and the 
installation of the requested application when an older version is not extant on the client. 

15 The provision of an application further encompasses the invoking of the requested 
application after either updating or installation. 

The current embodiment of the invention provides an application provision 
system, and method of operation Thereof, that automatic provides a requested application 
to a client of a network. The network contains at least one client and at least one server, 

20 The application provided by die application provision system is installed or updated and 
invoked, as necessary, without rebooting the client's operating system. 

Figure 2 is a schematic diagram illustrating a network that includes a client and 
server in which the current embodiment of the invention is suitably used. Network 200 is 
a local area network of which a corporate Intranet is an example. Local area networks 

25 and their implementation would be known to those of skill in the art. Network 200 

contains client 202 and server 204. Client 202 and server 204 are connected to one 
another by communications link 222, Communications link 222 provides for high bit rate 
communications between client 202 and server 204. The use of a high bit rate 
communications link is desired as it reduces the time required for the transmission of 

30 large files between client 202 and server 204, Such a communications link will be 
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apparent to those of skill in the art. In an alternative embodiment network 200 contains at 
least one client and one server. 

in an alternative embodiment network 200 is a wide area network of which the 
Internet is an example. In this embodiment client 202 and server 204 will be comprised 
5 by different local area networks. In an embodiment where network 200 is the Internet 

communications link 222 is formed by links such as so called Tl links or broadband type 
connections including ADSL and cable, as will be apparent to those of skill in the art. 

The structure and operation of client 202 will be known to one skilled in the art. 
Client 202 contains memory 203 for the storage of applications as will be known to those 

10 of skill in the an. In the current embodiment client 202 contains, and is running, 
operating system 206. bi the current embodiment operating system 206 is a 32-bit 
Windows operating system of Microsoft Corporation, Redmond Washington, Examples 
of operating systems encompassed by operating system 206 are Windows 95, Windows 
98, Windows 2000 and NT 4.0. Client 202 also contains browser 208. In the current 

15 embodiment browser 208 is either Internet Explorer of Microsoft Corporation or 

Netscape Navigator of Netscape Communications Corporation Mountainview California, 
Browser 208 is version 4,0 or higher and supports both JavaScript and Java with these 
options enabled. Client 202 further includes registry 207 and client setup application 
205. Client 202 does not initially contain code of the application provision system, 

20 Server 204 contains initial or source web page 217, Initial web page 217 is one of 

a plurality of web pages 219 that are resident on server 204. Initial web page 217 is 
written with Hyper-Text Mark-up Language (HTML). In an alternative embodiment 
initial web page 217, and the plurality of web pages 219, are created with a mark up 
language including XML and DHTML. Initial web page 217 contains at least one link, 

25 including link 227, to another web page resident on server 204. In the current 

embodiment these links are hyper-text links as will be known to those of skill in the art. 
Each link is typically defined by a universal resource locator (URL). In another 
embodiment web page 217 and plurality of web pages 219 are comprised by other servers 
to which client 202 and server 204 are connected and in communication with, 

30 In the current emodiment link 227 is directed to a secondary web page 225. 



16-01-2001 HUf riWBruuwunu 

11 

Attached to secondary web page 225 are Java applet 220 and parameter information 218, 
Java applet 220 provides a secure, platform independent executable program that is 
embedded in secondary web page 225 for delivery from server 204 to client 202. Java 
applet 220 is able to interact with the native operating system 206 and communicates with 
5 server 204 from which it originated. Java applet 220 is digitally signed, where digital 

signing is a separate procedure that is equivalent to 'wrapping 5 the Java applet and would 
be apparent to those of skill in the art. This signing is performed once ax build rime and 
lives indefinitely. Browser 208 will intercept Java applet 220 and, using built-in 
authentication mechanisms, as will be known to those of skill in the art, will validate the 
10 security information contained therein, 

Common gateway interface (CGI) 210 provides ^intelligent" functionality to 
server 204 and controls the provision of applications and information to client 202. CGI 
210 is able to derive answers and respond to a specific set of queries, CGI 210 provides a 
requested application^ name, registry and version location information, determines if the 
2* 15 version of the requested application installed on client 202 is "older" than the version 
U located on server 204 and delivers files via a stream mechanism to functionality on client 

?*i 202. CGI 210 also manages the plurality of web pages 219 + It will be apparent to one 

W skilled in the art that there may be other server resident processes may include other - 

:j processes than CGI 210. The server resident processes may further include processes 

^ 20 such as those that interface with CGI 210, 

Ji Server 204 also contains application 212. Application 212 is an application That 

2 may be provided to client 202 upon request for application 212. Application 212 

encompass all files required for the installation and/ or updating of the applications when 
it is requested by client 202, In an embodiment of the invention application 212 is the 
25 most recent version of these application where the "most recent version" is the most 
recent version available to network 200. In another embodiment of the invention 
application 212 is located on another server of network 200 to which client 202 and 
server 204 are connected and in communications, Server 204 also contains client 
configuration file 216 which outlines the configuration information for client 202. 
30 Mapping database 221 is also resident on server 204, In the current embodiment 
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mapping database 221 is a file containing the mappings between applications 212 and its 
physical storage location on server 204. Mapping database 221 allows CGI 210 to locate 
application 212 for provision to client 202. Mapping database 221 facilitates the 
acceptance of queries from clients 202 > Mapping database 221 also facilitates the 
5 provision of installable components of application 212 to client 202, Mapping database 
221 contains information for locating server accessible versions of a requested application 
and its version information, on a per platform basis. Thus, application 212 is linked to 
CGI 210. In an alternative embodiment there are a plurality of applications located on 
servers of network 200 that maybe provided to client 202 upon request for the 
10 application, hi this embodiment mapping database 221 contains mapping information for 
the plurality of applications located on the servers of network 200 to which client 202 and 
server 204 are connected and in communications. 
^ hi the current embodiment mapping database 221 is created and modified by 

hJI server setup application 223 of server 204. Server setup application 223 installs files on 

^ 15 server 204 that are to be accessed by the client setup application 205, This functionality 
$Z may be provided for by the existing server setups. 

y j The overall method for provision of an application according to the application 

^ provision system is comprised by the flow chart presented in Figure 3, Figure 4 is a 

Q schematic diagram illustrating a network that includes a client and server in which the 

u 20 current embodiment of the invention is suitably used. Figure 4 presents this network 

during the operation of the application provision system of the current embodiment. At 
step 300 initial web page 417 is loaded and displayed by browser 408 in initial browser 
window 409.1 located on client 402. Initial web page 417 can be any page that contains a 
link to at least one other web page. In the current embodiment web page 417 is either a 
25 Table of Contents style page or a Portal entry point managed by CGI 41 0, 

Initial web page 417 which is loaded and displayed at step 300 contains at least 
one link, including link 427, that provides a Universal Resource Locator (URL) to 
another web page. In the current embodiment the user of client 402 wishes to access 
document 426 on server 404, Document 426 requires the use of an application other than 
30 browser 408 which is currently being used for the viewing of initial web page 41 7. In 
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another embodiment document 426 is located on a server other than server 404 that 
connected to and in communications with client 402 and server 404, 

At step 302 the user of client 402 selects link 427 to access web page 426, 
However, link 427 points to secondary web page 425, Secondary web page 425 is 
5 downloaded by client 402 from server 404. At step 303a new instance of browser 408 is 
invoked and new browser window 409-2 is opened. Java applet 420 is invoked, Java 
applet 420 dialogues to server 404 and CGI 410 is invoked at step 303. Parameter 
information 418 allows CGI 410 to determine if the application required for viewing and 
or manipulation of document 426 is installed on client 402, Parameter information 418 is 
10 sufficient for invoking CGI 410 with the necessary parameters and within the specified 
context i.e. the version appropriate for the particular browser and operating system of the 
client, 

□ Second browser window 409,2 is opened at step 303 with Java applet 420 and 

^ parameters from parameter information 418. The parameters of parameter information 

CH 15 418 include; the requested application 5 s name as a unique registry key text, any required 
V application parameters such as version and start-up mode. For example, the parameters 

W of parameter information 418 may indicate a thin or thick client, and application-specific 

s context information that may include items such as what information should be presented 

jTf to the client such as, how and what to display and/or manipulate. Secondary web page 

M 20 425 will have a message area that indicates to the user of client 402 that an application is 
f j being provided to client 402 and will act as the hosting window for all browser specific 

fsai code (described below) of the application provision system. Parameter information 418 

contained in secondary web page 425 of second browser window 409.2 is dynamically 
generated and does not require changes when the version of the requested application 
25 changes as it updated version specific information automatically from mapping database 
421, In the current embodiment second browser window 409*2 hosting web page 425 is 
located at position (0 5 0) (top left comer) on the desktop of client 402, Second browser 
window 409,2 will be sized such that it can display all the pertinent information that is 
required of it. In the current embodiment it will be created to reside on top of other 
30 windows with the user of client 402 having the ability to change the window order of the 
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desktop by activating other software on client 402, 

One aspect of the application provision system that permits the desired 
functionality is the ability for two way communications between CGI 410, and client- 
resident Java applet 420, This communication allows CGI 410 to determine if a requested 
5 application is installed and/or up to date on client 402 and provide files to operating 
system 406 of the client 402. 

The ability of Java applet 420 to access files, on behalf of CGI 41 0 ? within 
operating system 406 of client 402 is not a standard functionality provided for by either a 
server resident process or operating system 406 of client 402, This access requires that 
10 secure browser hosted processes (Java Applet 420 in the current embodiment) and a 

communication "pipe" 424 be established between CGI 410 and operating system 406. 
Pipe 424 is often in place for communications from CGI 410 to operating system 406 of 
client 402 but it is seldom in place to facilitate communications from operating system 
^ 406 of client 402 to CGI 410, The process for establishing pipe 424 involves interactions 

^ 15 between client browser 408 and operating system 406. This process is initiated after the 
jU selection of link 427 within initial web page 417 (step 302 of figure 3) and generally 

occurs at step 303 of figure 3, 
W In an embodiment where browser 408 is Internet Explorer the method of 

r I establishing communications link 424 is illustrated in Figure 5. At step 502 server 404 

20 provides web page 425, containing Secure Java applet 420 to browser 408. At step 504 

fp browser 408 validates the security information associated with digitally signed Java 

n 

T: applet 420 by assessing either information provided by the user of client 402 or from the 

cache of client 402. With the security information validated browser 408 loads Java 
applet 420 into memory 403 of client 402, Java applet 420 is then invoked. Since web 

25 page 425 that is invoked and presented to client 402 is browser specific.* the application 
provision system, is embedded withbrowser-specific logic to use capabilities provided 
by the browser, hi this embodiment, Internet Explorer runs a specialized version of the 
Sun Java virtual machine which is embedded in Internet Explorer, Using Microsoft Java 
extensions Java applet 420 is able ro directly access operating system 406 using resources 

30 provided through JDirect, the anient browser to operating system gateway mechanism 
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appropriate for Microsoft operating systems. Other appropriate browser to operating 
system gateway mechanisms will be apparent to those of skill in the an and are within the 
scope of the invention. At step 506 the Microsoft Java virtual machine accesses the 
Microsoft extensions. At step SOS Java applet 420 access resources of operating system 
5 406 through the operating system gateway. Java applet 420 then installs, invokes and 
reads output from local executable files. 

In another embodiment browser 408 of client 402 is Netscape Navigator. The 
process for establishing link 424 between operating system 406 of client 402 is presented 
in Figure 6, The process presented in Figure 6 contains more steps than the process of 
10 Figure 5 as Netscape Navigator does not include built in Microsoft extensions to the core 
Sun Application Protocol Interface (API). At step 602 server 404 provides secondary 
web page 42S with embedded, digitally signed Java applet 420 to browser 408, Since 
web page 425 that is invoked and presented by client402 is browser specific, the 
application provision system, is embedded with browser-specific logic to use capabilities 
pi 15 provided by the browser. At step 604 browser 408 validates the security information 
% contained in Java applet 420 by assessing either information from the user of client 402 or 

Ul from the cache of client 402. With the security information validated Java applet 420 is 

I " loaded into memory 403 of client 402. Java applet 420 is ihen invoked. At step 606 the 

rf standard Sun Java virtual machine determines the nature of local operating system 406* 

20 At step 608 the Sun Java virtual machine requests a native executable from originating 
? * server 404- Server 404 returns the native executable to the Java virtual machine via 

stream communications at step 610. This native executable is an operating system 
specific executable that is capable of determining: a) if an instance of an application 212 
is installed on the client system; and b) what version of the application is installed, Java 
25 applet 420 then writes the native executable to local non-volatile storage, which in the 

current embodiment is a hard disk, at step 612, Java applet 420 directly accesses 
resources of operating system 406 via the Java Native Interface (JNI) through this native 
executable, at step 614. Once the installation status of the client has been determined 
Java applet 420 can, as necessary invoke the downloaded executable which can install, 
30 invoke and read output from the appropriate local executable. 
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With the communication between server 404 (CGI 410) and operating system 406 
established, the identity of browser 408 determined, and second browser window 409.2 
opened (step 303) information related to the installation status and version of the 
requested application on client 402 can be collected. 
5 Java applet 420 now resident on client 402, is in communication with server 404. 

Java applet 420 performs various secure operations within operating system 406 of client 
402 on behalf of server 404 (CGI 410), These secure operations include: scanning the file 
system; determining installation location and version information (i.e. accessing the 
registry on Windows); obtaining system properties such as current operating system and 
10 version; creating files and directories; deleting files and directories and moving files and 
directories. Other secure operations performed by the Java applet 420 will be apparent to 
those of skill in the ait. The ability of Java applet 420 to perform installation and version 
checking is dependant on Java applet 420 having the security authorisations allowing for 
^ the execution of code related to local file system access and system properties access, 

2f 15 Browser specific code, and the control of it, that facilitates the secure operations 

111 

U performed by Java applet 420 is transferred from server 404 to the client 402 at step 304, 

The security authorisations are facilitated by Java applet 420 being bundled and digitally 
M i signed. While the subsequent process is the same, pending minor variations in coding 

O required for the particular browsers being used by client 402, functionality to determine 

f* 20 which browser is being operated is required as security models will Ukely be different. In 
Dl one embodiment different security models are incorporated in Java applet 420 for 

rf Internet Explorer and Netscape Navigator, the two currently common browsers. Java 

applet 420 will initiate different code, via secondary web page 425 7 depending on the 
identity of browser 408 is operating on client 402. 
25 The determination of whether the requested application is installed on client 402 

is now made at step 306. This determination is facilitated by conunumcations between 
client 402 (Java applet 420) and server 404 (CGI 410). In the current embodiment 
registry 407 is scanned by Java applet 420 to determine if the installation footprint of the 
requested application is contained therein. In an alternative embodiment other 
30 mechanisms, as will be apparent to those skilled in the art, that provide the installation 
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information would be likewise scanned. If the requested application's installation 
footprint key is not located in registry 407 it is assumed that the requested application is 
not installed on client 402 and the method proceeds to step 307 where the user of client 
402 is prompted to identify a location for the installation of the requested application. 

5 After an installation location has been specified (or determined prograrnmatically) the 
necessary files are downloaded from server 404 and an automatic installation occurs at 
step 312, If the application's installation footprint is detected during the scanning of 
registry 407 at step 306 the process moves to step 308 where details of the version of the 
application installed on client 402 axe forwarded to server 404. 

io At step 310 a query is made by Java applet 420 to server 404 as to whether the 

most recent version of the application has been installed on client 402, Details 
concerning the determination of the application's version are presented in the flow chart 
of Figure 7. At step 700 the installation footprint is queried to determine the location of 
the files associated with the application. At step 702 the version information of an 

15 existing local installation is determined, hi the current embodiment the installation 

information is ascertained by querying registry 407. In alternative embodiments, where 
alternative platforms are used the appropriate location within client operating system 406 
would be queried to determine the installation information. 

The ability to determine the version of the requested application on client 402 is 

20 provided for by the modification of the generic setup program such that the install setup 
executable is a component of all the applications that support the application provision 
system (i.e. it is assumed that the installation/update executable has sufficient intelligence 
to accept arguments which will customize the installation procedure). 

Once the requested application's version information is located it is transferred to 

25 server 404 (CGI 410), at step 704. The requested application's name received from client 
402 is used to determine which of the requested application's files installed on client 402 
need to be checked. A requested application's name is used as a key for determining the 
location of files associated with a given application on server 404, Mapping information 
contained in mapping database 421 is used to locate server resident files associated with 

30 application 412. The server compares the version information for the installation on 
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client 402 with the version located on server 404 (application 412) at step 706, 

If the version of the application installed on client 402 is the same as the version 
located on server 404 the method of the application provision system progresses to step 
314 where the application is invoked* If the version of the application installed on client 
5 402 is not the same as the version of application 412 installed on server 404 the method 
of the application provision system progresses to step 312 where the application is 
updated with the installation of the version of application 412 located on server 404. The 
application is then invoked at step 314. Java applet 420 invokes the application at step 
314 such that requested document 426 is loaded into the recently invoked application, 
10 An installation of the requested version of a requested application occurs when the 

requested version is not located on client 402 or the version of the application resident on 
client 402 is older than that on server 404. The method by which the installation occurs is 
m illustrated in the flow chart of Figure 8. If the requested application is not found on the 

*IJ client i.e. there is no entry in the registry 407 the setup executable for the requested 

pi is application is downloaded from server 404 at step 802 and installed on client 402. The 

"a = 

setup executable is included in set-up application 405 and is present on client 402 for an 
y installed application. At step 804 Java applet 420 invokes the setup executable located on 

J* client 402. At step 806 the invoked setup executable downloads files associated with the 

w requested application from server 404 and installs them on client 402 as necessary. At 

h* 20 step 808 the setup executable performs the required modification of existing product 
P=J setups to add a new registry key to facilitate the automatic installation process. The new 

r & registry key allows the user of client 402 to specify the installation location for the 

requested application* 

The installation process of the application provision system is designed such that 
25 installation does not require client 402 be rebooted after the installation process. This 
functionality is made possible by ensuring native components are installed in a local 
environment so as to not interfere with the standard operating system components. This 
includes that there not be any writing or updating of system libraries which may be stored 
in memory at the time of installation, The setup executable invoked by the Java applet 
30 420 install required libraries in a local directory hierarchy- 
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An application update will only occur if the locally installed application is older 
than the corresponding version on server 404. The administrator has the ability to 
configure the setup executable so that the update is silent. The setup program will be a 
standard installation executable that is capable of either initial or update installations. An 
5 update will automatically occur when a report for an outdated application is requested, 
The update and or installation will have minimal interaction with the user of client 402, 
In one embodiment a dialogue box requesting the location in which to install the 
requested application and a dialogue box indicating the installation has been completed. 
In an alternative embodiment the system administrator has the ability to configure the 
lo setup program so that the user of the client is minimally prompted for information such as 

the location for the installation of the requested application. 

In the current embodiment the application provision system is presented for Win 
32 platforms, In an alternative embodiment the operating system of the client could be 
i any operating system including; Mac OS, Unix (Solaris, AEX ? HP-UX, Linux), PalmOS 

^ 1 5 and Windows CE. Other appropriate operating systems will be apparent to those skilled 

^ in the art. 

In an alternative embodiment Java applet 420 communicates context information 
related to initial web page 417 to the requested application so that requested document 
426 will be filtered to the same context (this may require changes to the applications to 
7 20 support this functionality) after initialization and loading of the requested document, 
~] In an alternative embodiment the user of the client "authorizes" the operation by 

1 accepting a challenge to proceed. This response can be retained, if so desired by the user 

of the client, for subsequent use- 
In the cutrent embodiment there is provision that would limit a requested 
25 application to a single instance being executed. Such functionality is the responsibility of 

the requested application. 

While the invention has been described according to what is presently considered 
to be the most practical and preferred embodiments, it must be understood that the 
invention is not limited to the disclosed embodiments. Those ordinarily skilled in the art 
30 will understand that various modifications and equivalent structures and functions may be 
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made without departing from the spirit and scope of the invention as defined in the 
claims. Therefore, the invention as defined in the claims must be accorded the broadest 
possible interpretation so as to encompass all such modifications and equivalent 
structures and functions. 
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